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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of: Naoya SASHIDA Group Art Unit: Not Yet Assigned 

Serial No.: Not Yet Assigned Examiner: Not Yet Assigned 

Filed: August 28, 2003 

For: SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE SAME 

CLAIM FOR PRIORITY UNDER 35 U.S.C. 119 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 Date: August 28, 2003 

Sir: 

The benefit of the fiUng date of the following prior foreign application is hereby requested 
for the above-identified application, and the priority provided in 35 U.S.C. 119 is hereby claimed: 
Japanese Appln. No. 2002-255036, filed August 30, 2002 

In support of this claim, the requisite certified copy of said original foreign application is 
filed herewith. 

It is requested that the file of this application be marked to indicate that the applicant has 
complied with the requirements of 35 U.S.C. 1 19 and that the Patent and Trademark Office kindly 
acknowledge receipt of said certified copy. 

In the event that any fees are due in connection with this paper, please charge our Deposit 
Account No. 01-2340 . 

Respectfully submitted, 



ARMSTRONG, WESTERMAN & HATTORI, LLP 




Donald W. Hanson 
Attorney for Applicant 
Reg. No. 27,133 

DWH/jaz 

Atty. Docket No. 031006 
Suite 1000 

1725 K Street, N.W. 23850 
Washington, D.C. 20006 PATENT TRADEMARK OFFICE 

(202) 659-2930 
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m^ms] tfim^mmaymmiz^i). mm±mmo)i^i]itmmm2mm 
m(Di:L-±!i:itm(Dm±!izmt^n^zit^!i^mt.-t^m^mGxitm^m7izm 

m^mQ] mm^mmo^iamiz^^). mm±mm(D!:i;i]itB\mmtnzm 

6 nmm^m 9 <D\>^rM-^-'mizmm(Di^m<^mm(7)m^:^-i^o 
[0001] 
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[0 0 0 2] 

ii;>t^';^3t^«<2is^^U (FeRAM) tf^^'^nX^^^o 
[0 0 0 3] 

i/^^^Uli, (IGFET) (O^ 

[0 0 0 4] 

cx^m^^\^. wtamB^nL^j^^x^^m^uw^^^^-^m^^-ts. 

[0 0 0 5] 

FeRAMli, y^yi/^:^^VKit^Xi&mBxm^V. mn:f3XWi^<7>m 
ii*^T' ^ S ^ v^ e) frM*'5fe-g> o 

[0 0 0 6] 

F e RAM(Z)^^U-fe;bti, M^li#B§2 001-6066 9 #<i5;|giCtH«$ 

izm^ $ n 7^ =>r ^ A i/ ^ h , ^ ^ ^ ;5t t>'ii 1 M mmmm± 
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[0 0 0 7] 

[0 0 0 8] 

it-=.y^i,xmm^'^^-y^mm'r^^iif)K #gi2 o o i -a e o 2 5#<2:i 

[0 0 0 9] 

cDT% m 1 (Dmm^^-^ -y(Djz^±i<Dtiai^izmt>^rmrMmm<Dmmi^iJt>mm 

[0 0 10] 

^m^-t^^^timm^^i 1-33039 o■^^#^ctB«$4^Tv^So u^^u, 
^^m^t-^itxh^o t.\i^om<Dmmt)'^^^xht.o. 

[0 0 1 1 ] 
[0 0 12] 
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[0013] 
[0 0 14] 

m^-^^-yit. mmmintm^£*)7i^'^f)^iii^:it.tf^fjt^^(7)x\ 7i^^izj:-ox^^ 

[0 0 15] 

2mmmizm^mi.-^x^z.izm^Lx^^\^\ 

[0 0 16] 

MMmzmmm^z-r^jimt. mm^ -v /-^y ^ Rximmm 1 mmm(D±:^izm 2 

±mm^^-^^-=-y^Lx^}vmi^^m.t>^m/i^-y^M^-t^j:mii. mm 
^m^-^^ -y(Dm^(Dmxitmz. mm±mm<DmA&,rxmm±mm^mmt 

■j^miz^^xmm^^o 

[0 0 17] 

miz. :$inm(Di'^miz-D\,^xwtmt^o 
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[0018] 

[0019] 
[fg^CDHJg®?^)^] 

(m 1 <Dmm<DMm) 

»T®®T'fe-5a ®14tt. 01 3(Z)5p®g|;t?feSo 
[0 0 2 0] 

[0 0 2 1] 

0iic^-rj;^{c, pmty'j^y i^mm mwLimm<D-miz.. locos 

(Local Oxidation of Silicon) ^m^^mmmmz t VXm^^ M^^M 
mnm2 t LXJ,tLOCOS(Dm<Dm^^mm^M, m:^itST I (Shallow Irenc 
h Isolation) §:|gMl/Ttjj;<*^o 
[0 0 2 2] 

m^^mmmm2^m^vr^wz.. 2/un>^^i(Z)^^ui2;i/fugcA, mm. 
mjs.m^mi^Bx\tcMo s ^m^-^^tcibK p ^ jijv^m^^n^o 

[0 0 2 3] 
[0 0 2 4] 
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««6a, 6 b, 6 c&t>*@2a7 S:?^^t--5o ^fe. T^;i/ t:^ U n >MCD 
[0 0 2 5] 

;i^U-fe;i/M^A-e{i, 1 OCO p 'J'i;i/3±{C(±2 o®>^f- hmS6 a, 6 b 
}C@B«$n, -etiej(Z)>!f~ hm«6 a, 6 b lit;- KWL®— ^5: 

[0 0 2 6] 

i^^CfC, ;<^U-fe;i/fIiilcA(^P '^7x;i/3 lCfeV\T, ^-N«S6a, 6 b ODMM 

>r>i:^snM^M%i£ts:fiJic8 a. 8 b $:?^fig-rSo rtiiiim^tc, Mjams^ 

. MiatUIS&M^B® n '^x;i/4 ^C^3V^T. >!f - h ft^ 6 c (DMffilltC p M^M^ 
>r:t>iiAbT, p^^:^;i/MO S h^>^';^^f<Z)y-X • Kl^>f ^iiJ&S pM 

/ N° ^ - > |g M L T *3 ti S o 
[0 0 2 7] 

A^y bXy- h«fli6 a, 6 b, 6 c JSi^iSi^ 7 ©MWSP^lCCZ) J5^-!?--f K^t? :j- 

SiOg) $:?^^i^t--g> = 
[0 0 2 8] 

-fbi/UH^ (SiON) )m$r^2 0 0 nm(Z)J?$tC?^mf -So ^(^^> TEOS:;!/;^ 
$:MV^€>:/^XVC VD^SICJ; U> ;f7/-<-|^(D±{C^'ft:S/ U =r > (SiOg) 
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[0 0 2 9] 

MvNT, mi<Dmmmmmi KDmmtmmnLx. n&(Dmmnm%^vm 

m^mmmi l^it^mmnmm (chemical Mechanical Pol ishing : JgAT, C 
[0 0 3 0] 

6 hnmcDnm^mmmmmms a, s h iimmmmmmB<Dpm^mmi&^m 
Qiz^n'enmm-t^m^<Dziy^^ h^-jvi i a-i i d i:, mmm^mm 
B(Dmu'7izmmt^m^(D\:fr^^-)vi i e^^ti^timKDmmmmmi i 
izm^-t^o mioymmmmmi i±®ii^-;n i a-i i f t^stc 

)1^2 0 nni(Z)Ti ^J^ill^^ 5 0 n m©TiN (^>fl:^^» ^MS:>^ 

A^y ^?^{C J: tJJlE}C?^fig-r-5o $e>{C, C V D?5lJC J: U ^ > (W) $:Ti 
N ^J^_hlCJ^;Rt- -So ^©M^, ^ h7fx-;H 1 a~ 1 1 d, tfTJt;-;i/ 

1 1 emiz^cy'^T.^y^tt^mtbji^^tiS. 

[0 0 3 1] 

^(D^. mioymmmmmi i±tsi)miii-t^^r'^yv:^^ym. tins 

l^{C3S#t--5^>'^^*X7^>M^«, #«gCDSHi^$:^M«tlC«8 a, 8 b, 9 

iiSBij^i 4izm%mmm-t^r^tb(Dmm^-:f^^i 3 a-i 3 e nvrmm-^n 

-So 

[0 0 3 2] 

;>l^U-fe;bMi^A© 1 OOP 'i7x;i/3 ^Ci3V^T. 2 oO^- 6 a , 6 b 
Cfi^*tl<5nM^J!s6%i£tfcMJgc8 a_t(D^l<Z)«¥mtt^^^*l 3 att^Mf Sl^ 

3 b tt^M1-^^^^^°i/^^cg?^$4^•5a 
[0 0 3 3] 

^S^CJC, 3 a- 1 3 e CDS?fb$:R&Jt-r-5fei?)lC, -f^X^CVD 

miz^i)^ mi<Dmmmmmi 7±^#mtt:/^^i 3 a-i 3 e±icsioNmi 
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4^1 0 0 nm(Dm^izm^V. ^ ^ JC, ^JK;i/XJCT E O S $:MV^TSi02l^ 1 
5 1 5 0 nm®J¥${C0fi^t--So SiONmi4, SiOgm 1 5 

r=.mz 6 5 0-- 7 0 OX^CDUB-VM^-^ti^o 
[0 0 3 4] 

[0 0 3 5] 

*-r> DCXA^y ^^{CJ: ysiOgMl 5 JilC, TiMi:PtM^-etl-?tl 2 0 n m 
^ 1 7 5 n m(D^$ ^C|^glC^i«$-|±T -M«|jt<^ll 1 <^>#«)K 1 6 ^mm-t^o 
[0 0 3 6] 

^^ymV)\y^ym^ iP ZT;Ph{Zr^_^Ti^)0^) 1 0 0 ~ 3 0 0 n m, 
[0 0 3 7] 

, y;i/->!f;i'?S> MOD (Metal Organi Depos i t i on) MO CY D^ti^$>^ . 

LZT) , SrBi2(Taj^Nb^_^)20g (fib, 0<x<l) , Bi^TigO^g^ 

3g(C. DRAM$:?^^t-'S^-^lCli, _t:aacD^^«<*:^l4tCf^;t T (BaSr)Ti03 ( 

BST) , ^^ym^huy^^j^ (STO) ^(Dmm^i^un^^m^niit^ 

[0 0 3 8] 

-?-LT, PZTmi 7®^H^>fb^ailbT, ^m#H^*-eMS7 5 0^, 6 
0#r^(D^f4^'??RT A(Rapid Thermal Anneal ing) S:^fe)o 
[0 0 3 9] 

$ P>IC. PZTIRl 7 CDJitCH 2 OD^«m 1 8 il LXlrO^m^D C 7.Av 
j: tj^2 0 0 nm<Z)J?3(C?j^fig-tS = 
[0 0 4 0] 

[0 04 1] 
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mmni^x}!^^pzTmi i<D^^:/^-vm^(Dr^mz. m:^itmmnmn^x q 

[0 0 4 2] 

$^>{C, PZTMl 7 ^A^-r.>^*L/T^i'^^< il%)_tiai5®Sl 8 aCDTlCdp 

^jii/^(Dmni^mi v & ti^xmi^r^mz. mmmmm^^xm^its 5o°c, 

[0 0 4 3] 

MV>T, 04 {C5^-r J:e>{C, _hgP«®18a, 1 7 a ;5:t>*ll 1 (^>#« 

itT^L^m-ft^lii 7 a(Z)^>i--^:^'S:^fri-tsfei*{c, M;i«mm#H^4iT' 5 5 0 
. x:, 6 o^(Z)^f2t^T?mm#;Mi 7 a $:T--;i/-teo 

[0 0 4 4] 

■ 1 6 a&?^fig-r-5o mi®^^>'>°i/^^^$6i^Mi 9 lim 1 c?)^«IK 1 6i:i:=fe 

[0 0 4 5] 

3tllC J: tj , ±^mm 18a, 1 7 a :5:t>'TaP«M 1 6 a tc J; U ^Sl 

«#::Sr^Ai/^ 2 Oj&^filfiK^tlSo MV^T, ^^#H^tf T' 6 5 0 "C, SOrJi'® 
^#T'5Kiimf*:=3r^AS/^ 2 0 S:r-~;i/t-So 
[0 0 4 6] 

[0 0 4 7] 

*-r, ^flS#^=3r^/A°i/^ 2 O^D^SiOgl^l 5 (D^®lC|g 2 (DSr^Sfei^ll 2 1 

^mm^^. m2(Dmmmmm2 lit. mm^. TEostim^f^xmm^nr^m 

$|^J4 8 0 nm(Dmmmt.. ^(D±\zm^^tltcm'^mQ O nm(DSOGm<Dll 

10 amiE#2 0 0 2 - 3 0 9 6 4 0 6 
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[0 0 4 8] 

^(Dmz. 3 5 o°c(Dum'eii20^'^^m^^rm2(DMmmmm2 ij^v^^co 

QHT. ^7 0 0 seem, H^^^^ 5: 2 0 0 sccmcD^i-e^tl-?n#A 4 5 0 X:|^^ 

[0 0 4 9] 
[0 0 5 0] 

2 0 (5!)±g|5«=fS 1 6 aCDJilcSl (DH^^^ h;}x-;i/2 1 a ^"^^^^^ 

IlI^T--;i/$:^Jfet--5o B:f*:6^lCli, ^^#H^cfi-e 5 5 0^<Z)MST' 6 0^ 
[0 0 5 1] 

r^{C, ||2(5[)Mr^mii^l^2 1, 5102^15, SiONM 1 4 7 :f h U V ^7 >f 

OD#S'|£y^ 1 3 b(D±tC^tl^ni|2®a>'^^ b;}N-;i/2 1 b $:?^^UT 
m2(Z)#«'ffiy^^^^l 3 b ^rmm^it'So ^LT, H 2 ©MK/Sifi^m 2 1 3 
>^^S/J>-;i/21a, 21 bp^lC, )^J?1 2 5 n m(Z)TiN|^$:;^./1^y ^??SlC«}: 

^hlCiU, ^^U-fe;L'M^A^CfeV^T^>'^^^' ^5^^-;l/2 1 a, 2 1b$:iiL 
T|g2 1 8 b f'^iy ^ 2 Q(D±MW^y 8 a 



1 1 
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lizMLxmm (Ng) mmn.^v3 5 ox:, 3 o^cD^i^-vmm-t^o 

[0 0 5 2] 
[0 0 5 3] 

^VNT, Mm@BIS2 2 a i:||2(Z)Mr^j|ifei^M2 1 (D±IC, T E O S ;«f X 5:^5^ 
LT^^X-TC VD^SICJ: U^^bi^' U n >J1$:J^ 3 0 0 n mCD^^ lCj^^b> 3 

[0 0 5 4] 

mz. m8izm-tm^^m^-t^t.'V(Dj:m^wim-t^o 

[0 0 5 5] 

^■r, ^^v-kjvmmAizmi^m3(Dmmmmm2 4f)^ib^(Dr:^(Dsmm 

;i/3CDtfJ:ft^S(5DllicD#mffi>''^^^i 3 si(D±izny^ ^ h7jN-;i/2 4 a &m 

ziy^^ ViiS-)\^2 4 0 — 246 $:?^^i--g>o 
[0 0 5 6] 

3 e,lC, ||3<Z)Mra»fei^l^2 4 CD_hh=r>^^ h:ijN-;i/2 4 c~2 4 eC^cfilC 
2 0 n mCDTii^, 5 0 n m(^TiNM, 6 0 0 n nK^Al-CuM, 5 

nmCDTiM5.?>'j¥$ 150 n mCDTiNHcD 5 jf $:Jli<;kaM Zltl^jCD^MM^: 

i:=foic, jsia[ai^fiiicBi?assi^2 5 b, 25 c, 2 5 a ^rj^^-rs. Al 

-Cuj^tt, M;lliCuS:0. 5%-g-WbTV\So l^^yN^2 5a, iBSl2 5b, 2 
5 c, 2 5 d li— JSS(^T;I/^ — '^ASBJ^lr&'&o 
[0 0 5 7] 

ri^CiC, TEO S:Jt^X$:MV^fe::^^XvCVD^^CJ: »J, ^2. 3 m m(Z)jP$© 
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>y S^2 5 aSLZJ^mWi2 5 5 — 25 d±izm^-t^o 
[0 0 5 8] 

^(D^. m4<Dmmmmm2 6^^m.^t-t^t:Li^iz. ^cD_h®$:CMP?^icj: 

':f'yXTmMiz^-oxm4(Dmmmmm2 ecD^m^noo ^m^py'^x^^ 

-So, 

[0 0 5 9] 

^o^'yx^%m\z^^xnmm.mmmmm:2 7©^K5:ff e>c z^a^^^o-x^x^ 
mm(D^mt. w,2(Dmmmm^2 i\zM^^^o-X'^x^^m(D^^t.n^\z 

[0 0 6 0] 

mz. mi o\zm^m^^mm-t^t.x<DrM^mMt^. 

[0 0 6 1] 

<Dmm2 5 c {csfM-r-stfTJj^-;i/2 6 a ^m^st-t^. 

[0 0 6 2] 

MV^T, lfr7jN-;i/2 6 aCD|^®i:MaMr^,1ife^m2 7(D±®{C, 2 0 

nnKDimtm-^ 5 0 n m(DTiN|^§r:^7N°>y ^ U > ^'ICJ: UWir^^CJ^^L, 
(Dm^^Jly-ly-^^ 2 2 a hl-t^o ^(7)^. WFg (7^:7 »y -fb^ > i5^^5^>) 
tSiH^ :j!fX^0H2 (;!K^) S:MV^T3 7 0T:<Z)^:gMM"e^;i/-^-r 

■Y- 2 9 aC0_htC^>^*X-5^>i^2 9 b SrJ^^f .^o 
[0 0 6 3] 

6 ai^ic<Z)*tj^#Sii:'g»o i/>r i'- 2 9 a b>&VN, 
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75% tf-T^-;b2 6 a|^lC^ofe^>^*>^7^>M2 9 b ^* 2 8 c 

[0 0 6 4] 

-eCD^JC, 6 0 0 n mCDAl-Cuj^ 29ci:j?$150n m<7)TiN M 2 9 d 

$:>/;i,- l/^^- 2 9 a:S.r>*#«'[4y^^*2 8 c±tC?^^-t<g)= rZlT', Al-Cu 
)li2 9 cli, Cu$:3%-^^■ev^^<. 
[0 0 6 5] 

r^lC, ly>f^- 2 9 a. Al-CuM2 9 c^t)fTiNM2 9 d*^eJ^S#M^ 

o^m^-r^o t<om^^ 3 5 oiciC'^ofe-9-ir^^-jiic>>u3>««i ^@ 

^b, 2TorrCD^^#H^ff'e3 0:$^r^r--;PS:^f ofc^lC, mM^:^vhiy 
tcmRT. M;t«l'»TorrPj^TC0#H^ff'T'3 5 0'C®r--;i/^9 O^^To 

^= 

[0 0 6 6] 
[0 0 6 7] 

m^^'^-ysm^mmmso^mm.-t^Tim. rim. ki-cxxmRmimo)^ 

fSij (tensile stress) ^Alt-ttiK M^^X^T -- Jl^iU^^ il^ 6 X 1 0 
yne/c«2_ 1 X 1 0 ^dyne/cm^tc^^fb L, ^BW.^^ U =fe ^I58:&l^tC5^VNX h U:^ 
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[0 0 6 8] 

>^;b-U-fY-2 9 a$:«|fife-rSTiN||ii:TiN)^2 9 d lifiKll^^T'liffili^S:^ 
Al-Cu|i2 9 c tt§l5g^5:bS:^b, ±f4c<Z)#M^MMi: bTl«A^lc5I 

[0 0 6 9] 
[0 0 7 0] 

3 05:?^^Lfc^(C. ^M^MK^T^-^l/b^Co bA^L. #Jf^«M(^^Mii: 

^'^'bT^MA^SJ-^S 1 SitJ^^MiBS^ 3 0S:?^^bT=fo, ^M>'^'^->3 1 ii 
. ^«iH^3 0{cii«iiil6lJlc|s|CxM/x^ii^;i)^^b^o ^M/l^->3 

1 ii^MSS^a 0§:#^i-^^MM<^xM/>^$:PflWb^^e)'&M*-^^di^tv^^ 
^ ifa)®pgT'#M^MIi^&T-->'l/b-r%l^b^**'^»9#T'^So 

cJ:v^„ 

[0 0 7 1] 
[0 0 7 2] 

1 0 0 nm(0^^l:e/U=i>j;y^-g>l|l®:*J^-«-)^3 2$:^M/1^->3 1 
i:^MB3i^3 0i:Sii«Mr^JiiB»)«2 7©_hlc?^^-tSo ^©^ic, 

[0 0 7 3] 

r^lC, HI 2tC^-r<fee)lC, CVDi£lC«fcUJ¥$ 3 5 0 n^l<DS>fl:^UIl>:^^ 
e>J&-5^20D?!jA'-|^3 3 S:mi <^*^^'-1^3 2±{Cj^fig-t^o ^VnT, U n 
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{^m<^mm^^y^nm) (D«^M^cia^.^fI^l!c"e, mi a 

[0 0 7 4] 

^ K1Sflg3 4 S:^3.T-t-'Sa micj;*;, F e R AMA'^^^-tSo 
[0 0 7 5] 

[0 0 7 6] 

-, 2 6, 2 4S:tJ^?!jA-m3 2, 3 3 IC J: U A'i/^ 2 0 {Cint>S:d 

[0 0 7 7] 

iir^-e, ^MA^->3 1 ^#SK-r-g>#M^MI^2 9 a, 2 9 c, 2 9 d S: 

bfeiira, 01 5ic^-t-a:e>^*g^*^#^ti^o 

[0 0 7 8] 

015tC^VNT, PTUi, F e RAM(Dif^fi^W®^fl«^^-V>'N°i^^<^># 
ttSrSll^t-S^illCjcoTii^LfeOT^mitC^I-^^W* FT 2 

li, F e RAM&2 0 0^T'4^r^*D|g4bT^fl««t^-vAi/^f®'-J^>^>3>' 
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[0 0 7 9] 

t.r=.. H15^CJ3V^T> rOgannealj ^Ma°^ -> 3 1 $:«lfi^-rS#S^ 

rSiOgW; +02annealj #M ^ - > 3 1 ®±{cm <Z);ij A-l^ 3 2 i: 
UTJ^S 8 0 nm<DSi02ll$:?^^b?^^f-^»>'^°^->3 1 $:T--;i/i-SXS 

> 3 1 S:>gfig-rs#M^II!^5:r--;i/-tSXg5:S'&V>T^?^fig$tlfeF e R A 
[0 0 8 0] 

mi ^MA'^t->3 1 S#M^MmS:T--;i't-^Xg 

SrMTJ^^^tlfeF e RAM^C0V^T, P T 1 i: P T 2 iCO V^T ^±MV^^i^ < , 

F e RAM(DS^3^it:#:-e^$f?&i^aii2 0 0 icT' 4 ^^An^c^'^i-^fe'?-® * * ^ 

[0 0 8 1] 

rtllcMLT, #M^MIiS:T--;^i-SX^$:^J&V^T*?^figStlfcF e RA 
MtCOVNTli, PT l(?[)#M^»;<l:»;*)PT2®#M*y*^<£Tb, 2 0 0X:, 

[0 0 8 2] 

r^tC, 01 5 lCMVNfe35ffi!l|(3DF e RAM(D^^^i:^®5^^S^^^>'^°i^^^- 
if^m^U(D 9 0 % i: ^ -5 «J±M"r- ^ ^ = 
[0 0 8 3] 

mi 6icj:tili, ^MA^->3 1 ?:^fig-rs^MM^T--;^t-S3i:lcJ: 
[0 0 8 4] 

bT. i/U I3>«'KS:^oTV^-S^$ 1 0 0 nni<7)Si02l^«)±lC, ^Mli^tiyX 
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^$ 5 0 0 nm<Dlil-Cumtm^ 100 nm(DTim^B^L. ^(Dmz±mB^ 

to T^-;b^#li. 2. 2Torr(Z)#H^|^T'3 5 or:©M-gilb, T- 

-;i/^P^$:3 0^\ eo^g-, 12 0:9-^1', T--;i'#H^tc#A-te;!f:^$r^ 

[0 0 8 5] 

7 fe V^T T - - ;b $ V^^^M 5:^ L T T^ttce^ L ^^#1? T- - 
[0 0 8 6] 

[0 0 8 7] 

^^*2 8 c ^m^^^^y'^^^'T-ym2 g b $:^^u-fe;i/fi^A(Z)i?4i«»railfi 

^M2 7(DJl^c^fi6?>^c^^bT34^$:^M/^°<Sf->' 3 I H^X%J^^\ mBit. 
H^tfJ-eM;tli3 7 0'C<DUmxr--)V-t^t. 5X1 O^^dyne/cm^OBISiiiS 
[0 0 8 8] 
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[0 0 8 9] 
[0 0 9 0] 

^JgJ^mii ^ tl |5B^ $ n f , >^ 1/ - - FeRAMlC =b b # S „ 
[0 0 9 1 ] 

^T, !gI18 (a) tC^T»I®«3t$:^^-r5>^T'®xaS:ii0>9t-^ = 
[0 0 9 2] 

018 (a) izm-t^oiz, nM(30e/U=r> (^##:) 5 1 h ^ > i^X 

, ^o4'ici?>fbi/ y 3 > (siOg) ^m^jh/vxsjm(Dm'^^mmmm 5 2^m^ 

•te. «iS> LOCOS-^tCJ; U?^^!Kb:t$fi#M$:^^^^il,1ie^m5 2 21 bTM 
[0 0 9 3] 

mizmALXp^x.)V5 S^m^L. i/Un^^^SS l(^P'i7x;i/5 3 

[0 0 9 4] 

r^tc, i/un>»^5 i<D±m^miz0Bmx},t^ii^^<Di/vz2ymt^y'!f 

<Z>_h{cy- h«^5 6 a. 5 6bi:bT^^-ro ^fe. -g-tl h «a 5 6 a 



1 9 
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[0 0 9 5] 

5 5 a~ 5 5 c $:?^fi^-t-5o $^(C, C V D'^IC i: U IfeJ^M. M^^M^b>>y=r 

> (siOg) m^i/vnym^5 i(D^m^^mLt=.m^. ^(Dmmm^:r.y^A 

V^VX^- hM5 6 a. 5 6 h (Dnm^-^i^mm^O)-^-^ 7 i: 

[0 0 9 6] 

i^V^T, >!f-h«®5 6a, 5 6 b ili^-f K'^ :f 5 7 ^ iC-ggM b 

^A-r-So rtllCJ:^, ||l~||3<©nM^M%*fetl(fIJ|c5 5 a-S 5 c(Z)-etl 

^tl^c]©^iS^M#^fI^l!c*^?^^$ ti, i ~|| 3 ® n M^M^ftmM^ 5 5a 

'-55ctiLDD (Lightly Doped Drain) mMt^S, 
[0 0 9 7] 

[0 0 9 8] 

a±®X^lCj:y, p 'i7x;i/5 3_hlCl±>!f- hSS5 6 a, 5 6 b nM^M 
i^Jj£M^5 5 a~5 5 c S 2o®nM©MO S h^^i^X^T^, Tglft^ 

1 'D<7)nm:^mmmmimm^ 5 b sr^jitcLxj^figsnT^r iiic^-So 

[0 0 9 9] 

rk^^X. MO S h^>i;:^^Tp T2S:Me):*/'«-$fiilij^5 8 t hXm2 0 0 
nm<Dm-^<Dm^itiyV:=ty (SiON) MS: XVC V D^{C j: U U n 
5 1 (D^®{C?^^-r^„ T E O S;^^'^$:ffiV^-5 >^^XVC VDiSlC J; U 

, T«&»iife^M5 9 i:bTJi:$:;5)U. O a ing^<Z)^>ft:>> U =i> (SiOg) 

[0 10 0] 
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Mv^T, rmmmm^QO)±^^it^mmmm (cmp) ^{c^u^s^bi-s 

[0101] 

mK> mis (b) izBtmm^m^^'v<DJim::.-o^^rnm-t^o 

[0 10 2] 
[0103] 

r^JCVNT'. T**fei^lK5 9(Z)±Mi:=l>^t^^ hjjN-;i/5 9 a — 5 9 c(D\HmK^ 
)V-'mQ 0 tLXm-^m2 OnaCD^^y (Ti) 5 0 nm^^'fb^ > (Ti 

) ^r.^Vx^CVDj^lCiU^^^^^^T^^ (W) 1 $:^^;b-m6 OiitCftK;R$ 
-e:T#3 > ^ ^ h 5 9 a — 5 9 c p*3 ^^^lCtii?)3itfn 

[0 10 4] 

r^v^T% 018 (c) izm-r^oiz. rmmmm^ Q ^mm:^h ^-^-mtv 
xmmLf£i}^i^. '^y'^^y^9-ymQ i iiV)v~mQ o tk:CMFmizjz<')mmm 

6 1 i:y;i/-M6 0 tfj'^ny^'^ h^-fv^ 9 a~5 9 c iHlz^iMM^-^^^ 

6 2 a, 6 2 c, ^.tJ^II 2 ^^-ffi i?' 6 2 b h bT^3 tl€> Zl i: IC^So 
[0 10 5] 

is^jc, 019 (a) iz^tm^mm^n^t.x(DjimiZ'D\>^xmm-t^o 

[0 10 6] 

^-r, ^®lClr)|g$:>?./>?^y ^^tCj:»J^$ 2 0 0-4 0 Onm^^, M;tli25 
OnmlCJ^^f -So ^C0Ir^±lCX/N-^y^?S{Cj:^;TiN)K6 3 a§:j^$2 

0 0 — 40 OnaMB. mP!-it2 0 0 nmfC^® fC?^^ L/> HlC^(D±lCTEOS$:^M 
-r<5^^X-TCVD^lCj: USiOgKe 3 b 8 0 0-9 0 Onm^^, m^il^ 

8 0 OnmlC^®lC?^^i-So -ebT, r ©SiOgl^ 6 3 b _tilC^0^(^ 1/ h ^'N' 
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hTiNl^e 3 a Kv>?.^ 6 3 ilt^c 

[0 10 7] 

«SL, -^(DTSmiSfCMt^S 0 OkHz®7MT>^mc^lSMM«*^7 0 OW 

A-r^-hLTS 0 OWMb, 5^-V>A|^lCHBr, Og. :Stt)«C4FgS:^4x^*ll 0 s 
ccm, 4 0sccm, 5 sccm(D^*T#A bT, ^ -Y > A|:^(^)ffii3 ^ 0 . 4 Pa{C## 
■r-Sil^^lC, «>K?a;g$:4 0 0°CiCf ^= mtcj:tj, y AmmriZM-t^ 

[0 10 8] 

' <DX'. A- FV>^^ 6 3A^X^y^>e^"7>?.^i:bTmigb, ^(Dr(Dimtl^M1R 
• fi«jJCX-/5^>^$tlT7N*^-->^^tlSo Irj^JtU^S^MIS^^ 
AUTM6 4a, 6 4 c*^||l#«ffi^^^6 2 a, 6 2 c JilcMt^KTlC^^ tl 

[0 10 9] 

-e<Z)^S'K^^>'^U 71^6 4 a, 64ctt, ^^3Si®R&Ih|g;fJ^C'@nTV^SIr 
MJ:'J>&^(5D"?:\ -e®T^?5|^l^«tt>^^^6 2 a, 6 2 c A^^T'^ffctl^a^ 

o 

[0 110] 

mz. 019 (b) ^c^•t-ra«f3t^#s*T'a)Xg^cov^T^^t- So 

[0111] 

^1*, m'fbRSlhifiei^i^ 6 5 ai:bTSiONm?::/^XTCVDv*tCj:yi?$,^^l 
0 Onm@^lC^®lC0^-r<So TEOS$:^Mt S T^^XVC V D?£(C i: 'J 

, ^-fbRSlh^fii^l^e 5 a±izmm^mmmG 5 b fcbTSi02m?:J*S*?j4 0 On. 
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[0 112] 

m6 3 &<DmM±iz.is\f^xmB^:^hv^^-i±^o ztiic^^J. 019 (c) 

lC^t-J;e)iC, SiOgMe 3 b Tb^IM^^SStlTTiNJ^ 6 3 a (Dmmtimm-t ^ ^ tiZ 
[0 113] 

02 0 (a) IZ^-r^oK. TiNM6 3 a SrB^^i-So 
[0114] 

^VAT. 02 0 (b) lZB-t^Z)iZ, m'^mQ 6 t.LX\yV:kh^mi 0 0 0 

mitmmme 5 a ;5:t>*^i^ffi^*iii e 5 h(D:ii^y^iy-'h t:^mi::^^<^^^m-t 

- 0 (c) iz^-t^z>K. :^^y^Ay^m(Dm<&mG 6(D^mrjt±mff^mitm±m 
MR§ifciej^M 6 5a ii^e^'K^^M 6 5 b ^mm^mm^^ u e 5 

[0 115] 

mu^mm^-^ vrme^ ^<z>m^m±mmm e 5 a sej^® j: e» csioNiicfc 

[0 116] 

7^{c, 02 1 (a) izm-tmmm^^n^i^x<Dj:m.iZ'D^^xmm-t^o 

[0 117] 

^®{Clrjli:Ir02mhS:r(Z)jlIi{C^7N°^y ^a(CJ;U-e4x^nj¥$J?^J2 0 
Onn, Onmizm^l^. ^tl IrOg/Irj^ 6 7 i;-t-5o ^<Z)Ir02/Ir)^ 6 7 CD 

e>t>, «T«®IrJ^tt. ^(^)TC0^1#S'ffi:/^^6 2 a®^>fbS:R&ihb> =i> 
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[0 118] 

-e<5D=^, IrOg/IrJ^S 7 ^tcPtoMiiPtl^i: 5: r (Z)|llB{C>?> A >y ^i£{C j: U^tl^ 
tlJ?$Jii«j3 Onm, ^5 Onm(C?^^L/. ^ fePt/PtOj^ 6 8 ill* S„ Pt/PtO)R 6 

[0 119] 

-ebT, rtiejIrOg/Ir^S 7 ilPt/PtO|^6 8 $:TaiS«®M#S)li 6 9 
[0 12 0] 

, r;i/:?>#H^ftJ. 7 5 0*C, 6 0#r^<Z)RTA*>$gM3tl#'5o 
[0121] 

7i>CV^T% T«I$«®«#«M6 9iliC, 7 0 i: b TPZTM ^ A ^ 

^icj:u3s?ji 8 onin(Z)j¥3tc?^^t--5o mmm^m^ 0 (Dmm:^mt:Lxi,t. ^ 

^?^S(3D-ftfi{C, MOD^S, MOCVD^. V^;i/->^f ;i/^^*^feSo *fe> 
«^2^M7 0(DMf4i:bTtt> PZTJ2)^^IC, PLCSZT, P L Z T (D i ^ ^f£ 
(Z)PZT^M*^^, SrBigTagOg, SrBi2(Ta,Nb)20g^(DBiS^^^^'ff:-^#lMW. 

ICtt, ±iH<3D5^M«#:MMtCf^:^-r(BaSr)Ti03 (BST) , ^^yWt^huy^ 
(STO) ^(Dl^ilS#:W4$:^ffl■t4^^^J:v^„ 
[0 12 2] 

cr)T--;vi: bT. M^«Ari:02®m-^;!f:^#H^*T'S«?aS6 0 QIC, 

9 0#<Z)^f4^S:^lX7^>yy> ^^#H^tfiT'««?a;^7 5 ox:, ^r^6 0#© 
[0 12 3] 
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KD^mmz^mn^mi oi^^^iir^^^f^-i^^mm^-^^r^^^ s 5o°c(d^ 

[0 12 4] 
[0 12 5] 

^•r, _hg|J«;SM#«m7 10±lCTiN||i9 5$:X7A°^y^^lCJ;y?^^b, H 
^, rWTiN^g ShSiOgKQ 6il$::7pr hU V^*^^^-i-J:'J^-^>'^°^>^?^ 
[0 12 6] 

-e(DTg|5S®icMt«6 0 OkHz(D/Mrx«®l«MM«iJ$:7 0 OW 

■ r;-i:LT8 OOW^L, > A'f^iCHBriiOgSr^tl^tl 1 0 sec. 4 Oscc 
m(5[)^»T'#AbT> ^^>A|^(Z)ffi:^=S:0. 4 Pa{C>^^i-S il^^lC, 
5:4 0 0°ClC-r-&o rtllCjcU, x^y ^> > AP^lilrOgtC^i-^x^y ^> 

^#H^i:^U. lr02J;'JjSi'5>±apm^SM#«m7 l*>X^y5^>^*$tl^o 
T, Jig|S«=®M#m)m7 l;{,n 0%:t-7N'-x^y^$tlfci:r5T'X^y^>^*$: 
iii|7i-S3i:CJ:U, ±§l$«^«#«l^7 l*VN-FV>?.^9 7 (7)j#^^lCX-;^ 
>^*$nT_hai5«®7 1 a il^Si^o ^i3, 1 0%<D:^-A-x^y^>^i:li. ± 

gi$«SM#«m7 1 (Z)jiim2 0 onm(D 1 0%^, 2 onmrd\f±mnmm 
mmmi i ^iaiwjcx^y^>y-rs^i:%-te)= 

[0 12 7] 

^4 OsccdKDClgi: 1 0scciu(7)ArlC^;^€>3hJCj:^;, 5=-^ > AP*3^PZTtcMt-^ 
X ^y ^ > ^#ffl^ IC b , PZT J: U ^ -6 ^Mmikm 7O$:/N-F-7X^'97®0:i^ 
lCX^y^>^LTVN<o ^LT, Jii^,^,«im^T'X'y5=->^C0J|i|.^,?:^-^ — 
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3Sil«^^M7 0 tt:r>y5^>i?*$tlT, A^>^M®il«^l^ 7 0 a tfji^o 
[0 12 8] 

<5>CVN-X?, x^y^>'^:^XS:||t)^ 1 0sccm®HBri:4 0 scc«<D02iC LTT^P^ffi 
M#«l^6 9 ®3i^yf^>^^^^^L/. 1 0%(^);r-A-ai^y^>^^;&ofei:^ 

[0129] 

z(Dj:miz^v. rmmmG9a. 5ssis^i^70a, Rx:^±mmm7 i 

^ a. 6 4 c aiSl^Stt^^^^e 2 a, 6 2 c t^ifthX. ttl'etl^KDmm 
mm^5 a^t>*m3®|£fcfM5 5 c ilS^filJCg^M^ tlS.. 
[0 13 0] 

StlS*^ imi^'f4^^7N* y TJ^ 6 5(©SJiM5:Si02J: y :5;SlS<eiS^'l4Sg*M6 5 b 
[0131] 

MV^T, :ii^y^>'^icj:^^«f|:|^7 0 a(D^5f^-$;^[lI^-t'5/t4?){C. 
[0 13 2] 

nm-f^^G 2h(Dmit^m<^tff^x^, ^fc, #«tt^^Aur!^6 4 a. 

6 4 c iZ ^ -oXm 1 mm^^^ 6 2 a, 6 2 c $:R5lht--5 ^ Tb'^-^^ -5 

o /^- FVy^.^' 9 7li, ^^«#;:^r^A°>>^Q 1, Q 2 Sr?^fi&i|{C|g^5fe$ 
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[0 13 3] 

r^ic, gl2 2 (a) izm^^z>iz. mmni^^^^^iy^Qi^ Q2±, Mm 

m'^iWim^^vrmQ 5±tc, mi^^^-^i^^^Mmnm suLxm-^m^ onm 

[0 13 4] 

^^7 3Jl{Cm2^^A°i/^^M^i^lii7 ZULXSiQ^J^^m^mi 0 OnmlC?^ 
[0 13 5] 

. r^lC, 02 2 (b) lC^-rJ:e)lC, SiH4$:^Mt-SHDPCVD (High Dens i 
_ ty Plasma) i^tCjcU, SiOg J: U ll^^M 7 4 5:11 2 :5r ^JSe^Hi 7 

2JilC$?Jl. 5;rimCD^${CJgE^i-eo ^® J: O H D P C V D-^-ett, ty V n 

- hiyiyyi-aym.mni^^^^'^iy^Q^^ q 2|S^ca^s^)ii^E^ffi(D^v^|gl$fi^m7 4 

[0 13 6] 

-fib, ±ia(Z)HDPCVD^T'l*, M5r'l4<Z)fe'2.7K^S:^i-^SiH4^^f5;^/X 
i:bT'gg^bTV^S(DT'. ^C!)7K^lCj:oTfl««£m7 0 a ^^^Mb-f 

-er-e, 025:SiH4(Z)S^»(D5^gA±^*&-tSri:fCj:y, #ffl^4»®7K^$: 

[0 13 7] 

<5r#iiiSifei^iK7 2 fej^fig-r-sii, ^ 1 ^■v/N-i/^^^iSfi^m7 3 ^mmxmm^ 

[0 13 8] 

02 3 (a) {C^-rJ:e){C, TEOSSr^M-tS >^^XvC V D^lC J: 
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[0 13 9] 

^bT. m'^mi^^cMPvmm'r^^tiz^v. 023 (b) izm-t^z> 

<Dm^^^^ 0 Onmh-rSo 
[0 14 0] 

[0141] 

(3D y ^ X V C V D iSS fC j: y ?^ ^ t- S Zl ^1 ;{)^ "e ^ €> o 
[0 14 2] 

1 {C6f^3i*tl'S3i:A^>fe<, 7K^tCi:oT^SIS#;=¥-VA°i/^Q 1, Q 2 
L T L ^ ^ ® S: -5 r i: ^b'ST' ^ S o 

[0 14 3] 

^fe, i&mmmmmmi 6 tvxit. BNmo^miz. soL-GELmxm^-^ntc 
^:fu^y^m i^m^) ^mimmmi 4.±izj^m.i^. zL(D-:fuy^m±izmi 

M.^it. Ca t-CVD (Catalytic Chemical Vapor Deposition) '^XM^-^ 
[0 14 4] 
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[0 14 5] 

^(DXglC^fcU. 7 2 - 7 4 , 7 6~7 7t?^^StlSlll ®Mr4«e 

[0 14 6] 

?i>CfC, I1I24 (b) lC^t-»T®«jtS:#^^T'®XglCOVNTiiBI-r-5c 
[0 14 7] 

^■r, |gl :^r^^y-:^l^7 7±{C7:f M/^:;x hSr^^b, ^tl&S3t • ^#t■ 
-g>ih^CJ: 7i%~jvm^(^i^iy:^ hmn 7 8a $:^-rsi^ 1 
7 8 i:t-^o ^^^CV^T% Zl^m b'^:^';^hA^->7 8$:X^y^>^*V>^^^LT 
• mmLfj:f)^h. mi^^^y^MV7. #|l<SMS^^i^l^7 6, H 1 $6^^ 7 4 

4 a, 7 6 a. 1 1 a^j^^iT^o 
[0 14 8] 

[0 14 9] 

Zl(5[)x^y^>^'*{C^it-5T;L'^-:>-^Si02h®x^y5^>^*am[:t±> (T;V^:^ 
) : (SiOg) =1 : 2 — 3 ^M^<Z)-e, T;i/^ J: U 1 
i^|^7 3 3;)^z:(Z)x^y^>^^Cfe^•^•Sx>y^>^X h >y/N°I^CO^#J?:l^fe-rc 
[0 15 0] 

r(?[)X^y^>^*}?)^|lT^, Hi l^i^^^ 7 8 ?:^^y^X-7{Cj; Ur 

^y i/>^''bT|^*f ^ = 
[0151] 
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[0 15 2] 

i-Sl|2 Ui;^'^ h 7 9 i:t--g>o ?:^V^T', z:©ll2 h 7 9 

^y>^M7 7. iii{s^«^;iifi^m7 6, mimmmi^. m2^-^j^iy^umm 

2^:nsy^y^h. ^tl^tl(D)^{C||3:jN-;i/7 7 c, 7 6 c, ^tJ^^ 2 
;}N-;i/7 4b, 7 2 b $:?^fig-r-So z:(Z)x>y^>^{cfei-tSx^y L 

[0 15 3] 

z:tie)®3J^-;i/$:5fe®x^y^>yx@ (02 4 (b) ) izi3\^xm^-t 

1, Q 2±(>D#^-;^ 7 2 a, 7 4 a. 7 6 a, 7 7 a (Z)-^ft^$ J: U %)^V^ 
[0154] 

110^02 5 (a) ^#RMi--5= _hIBCDX ^ > H 2 1/ i:/';^ h 7 9 

bT(5Q||l ^^^y^l^7 7 i:||l<£^«^«fei^M7 6 =fox^y ^^^^'Stl, 
tl®lllC||2 5ix-;i/7 7 b, 7 6 b;&'J?^fi^Stl-5o lliSB^«8 0li, ■^(Dm2 
/jN-;V7 7a, 7 6 b J; U^fi^StlSo 
[0 15 5] 

;iN-;i/7 2 a~7 4 alJ^^Stl-Slll =3>^?i^ hd>-;i/8 1 A'^H 1 BB^^t 8 0 

-7Ai/^Q 1, Q 2<Z)±g|$m^7 1 a*^Sffii-^^i:lC^^o 
[0 15 6] 
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[0 15 7] 

1> Q 2*^^^-tfc^';<-i^'$:tlim$-&^fe«?)^ 5 5 01C® 
«fty^>/6 2 b(55±lC3ieiji'ffim^>'N'U 5 $:?^figbTV^S<Z)T% ^ 2 

[0 15 8] 

?^ic, 02 5 (b) ic^-t^B^jt^W^^-r-^^X^icovNTii^t-^o 

[0159] 
[0 16 0] 

l/S:?7.hr^P8 2 aT®^l=^^^i':^ll^7 7il^HS^m^«e^l^V 6il5:X>y 

7L\t. CF4, C^Fg, Og, ^XSkr(DU^i^7.iS^mm^n^^ 
[0 16 1] 

tfc, 3(7)X«y5^>^{CfeVNTli, ^27j^-;i/7 2 bT^lll =^^A-e/<?^« 
$fi^M7 3, M'[4^«M6 5b, ^t):^^fcR§lL;iife^J^6 5 at;X^y^>^^$tl 
T. -etl^n<5Dmicm2 3jN-;i/7 3 b, S 1 3}-^->'l/ 6 5 d , 6 5 c tl§ 
. -ebT, #>^-^-;^7 4 b, 72b, 73b, 65d, 65c&||23>^^7h 

dN-;i/8 4 i:b-c^ffi-tSo 

[0 16 2] 

^y > ^ S tiT $ 4x S o 
[0 16 3] 
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mz. 02 6 (a) ^C^i-»T®«it?:#^^"eC0X@^CoV^T^^t-S = 
[0 16 4] 

*-r, ±3nm7 l a i:l|2#«'|4^^^6 2 b(^=S-±®$:Ary^X-y'{Ci; y 
$«J2 OnmX^y^>^bT^?^ffi5:ffit- = ^<Z)^. UK II 2 n > ^ ^ h 8 
1, 8 4, S:t>'^l. m2gH^m8 0, 8 3C0#|:^ffiJC, m®*lfct5C?:l^ih~t fe 
«b<Z)||l|l£fcR&i]i)^8 5 i:bTTaN$:XA^y ^^£lCj;U^$^5 OnmlC?^^-rS 

Q 

[0 16 5] 

02 6 (b) tC^-t<fce){C, ^®tC^|lf5^(DCue/- FMS:?^fifebT-€-tl 

izMhxmn^n^'K m2n>'^^ h^-;v8 k 84, Axy^mi. 

mmms O, S 3(^)#Wffi$:^^^CS^^)Jit^#$®l|l^S)^8 6 $:i*o^?£lC«fc 

^b>&V^fc*!)-9--^;L'Ai;x^V hTb'^^gTb, 3t^«<*:=Sr^A°i/^Q 1, Q 2 
[0 16 6] 

4?)o^?£tCf^;tT, CVDl5S{CJ:»;illlgm8 6^?^figLT=feJ:VAo ^ 
<Z)C VD^^^CJ3V^T^i, 03 3 lC^-r^-V>/^' 12 4 |^(^««««^ 1 2 5 ±{C 
i/U =i>S«5 1 S:««b, 1 2 4 ®_h:&;?)^e>Cl2:^'^$:#Ai-So ^ 

bT, WMMm^l 2 8T'l6^bfcMMf!tl 3. 5 6MHz, /N'r? - 3 0 0 0 W®^ 
JSM«:^J?:=i^'>'l'l 2 6lC«*&-r'5r2lJCJ:»;, ^-Y^Al 2 4rtlCCl>^^XV 
-e(55Cl3^^>CV$:^aS;fi*j3 0 o-cic-^if $nfel@«i 2 7®F^P 1 
2 7a{ca-r= rcDJ:e)lC-t-Si:, M« 1 2 7 ®^;^^C1 XvtCigS tlT Cu^C 
lyjSismcDm^bifeTb^^fi&b, ^tl3()^^>U n>S^5 i±lc#«-r§o t/U3>S 
«5iii, ci^^XVcfc y %^£v^^2 0 0'C^c##$4^Tv^sfc^?), i/Un>« 
=K5 1 ii::/^>C-T<D?aS^{cj;oTCu^ciyCti<DCi:ft^flJiltb, i/Vnymm^ 1± 
{ciiCu(Z)^^*^*i«b, HI mm 8 6;^)'t?^^$n^wi:ic;fc^3 

[0 16 7] 
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[0 16 8] 
[0 16 9] 

5^cMPmic^<'}mmLxm^L. -etib&mi, ii2iSi^^8o, ss, & 

tJJf^l. 112 h/jN-;i/8.1, 8 4|:^(C^LT. Hi, l|2lBBe^8 6a 

, 8 6 c^t/m, ||2m^^^8 6 b, 8 6 d ^t3, 111^13^8 6 

Gelt. hmtl^xmrni.. l|2|g:/^^8 e di:m2#«1£>^^i5^6 2 b 

. ^^i^Lxm2<Dnm^mmmmim5 5 b nm^mizmm-^n^o 

[0 17 0] 
[0171] 

m.m\Z^XX. 7.nv ^mXJ^^-^t\,tz.T^. TaN, Ti, TiN^(D#«M?:ll 2 il£fc 

lC^tl$:#^iB^8 6 a, 8 6 c (©J^^^IC A^f - — > •SXS*^f?t)tl'5o 
[0 17 2] 

MV^T, 02 8C^-rflT®#?t^#^*T'®X®tC0V>TiJiBSt- -5 = 
[0 17 3] 
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[0 17 4] 

ZrfeCDXglC J: ^f^i^^S 7 — 9 0 xm^-^ti^^ 2 (DMI^^BB I 
1 9*^?^^$tlJtZli:lC:^^o. 
[0 17 5] 

[0 17 6] 

^-f, ^2^^^:f-:fB^9 ojiiz^m^(Dyit hi^iy^h^'^^l^^ ^ti^S^fc 

ffib, ^2^-V^y >^m9 0 i:l|2®^m^*e^lR8 9 ilSrX^y^^^bT, 
A°^->«^9 2 $:=K^-t-g>l|l ^J-^l'S 9 a, 9 0a (DmiZ^^-t ^ 

o -ec?)^MA°^->M«9 2li, ^^7^i/^Ql, Q2$:^t^^2;l/«$:Me)ie) 
^^Ai/^fQl, Q2 i:-ecDJiffl<^-t::&^-?^^^^•^'> 
[0 1 7 7] 

3 0 HLXT^m^m^^ Onummizm^L. JStCXA^y^^, ^V^^ifH7ZE(^i^ 
o^^^CVD^StCJ:*;, ^CDl|3fifefS[R&Jtmi 3 0±Km2mmi 3 1 

[0 17 8] 

i^V^T, 133 UC^t- J:e)lC, ^ 3 fj[£fficR&lhm 1 3 0 i:^ 2 1 3 1 t^C 

MPmiz^ijmm^^o rtiiciu, usitfcRSitMi 3 o trnzm^i 3 
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[0 17 9] 
[0 18 0] 

3 7 0'ClC'Slofe-tJ-fe>^^-±lCi/U=3>S«5 1 $:H^b, ^tS-ii 

3 o^p^T--;i/i-^o 

[0 18 1] 

-(Or--;Hff, ^SA'^->1 3 2*(Z)^2mi^l 3 Ui-5X1 olOdyne 
, /cn^^CDBmiZ^iJ^^-r^*'^ r(DT---;i.^lC«, 5Xl0l0dyne/c-2c^5Io^ 

[0 18 2] 

1 3 2(^)?^fiKhT~-;^C5JI|IJ?^*l5B^$4^^v^„ -B*!!;^!*, CMPlu(Z)^»^{c^ 
hlyy^^^^^'^^^^mmx^^^. Hlc, ^MA^->1 3 2(Z)_hlc^^(Z)m4 
[0 18 3] 

j^A T IC -f -5 i^^S ^'^ ^ = 
[0 18 4] 
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[0 18 6] 

[0 18 7] 
[0 18 8] 

. z:<Dm3mmmi o i±izm3j&mmmmm^^i o 2 tLXBNm^m^m2 

0 Onmlzm^L. MiZ^<D±iZTEQS^mm-t^-:f'yX^CVDmzj:i)m^mi 
0 OnmfDSiOgm^:?^^^, ^tl^m3 y 0 3 ft^o 

[0189] 

^v^T, ^zrr^ist^iyy^u-^x^mmhx. ^n^m3mim±mi o o 
, m 3 mmm i o i , m3 m.mmmmmm 102. Rzj^m 3^^y-fmi 0 3iz 

msmy'^^"! 0 4 tmsmmmi 0 5 n^mnbT^^ti. ns^^^^-i 0 4 tm 

-y 1 3 2 nmMmizmm^n^. 

[0 19 0] 

zizx. ^m^-^^-y 1 3 2^':^mm^t't^m^it. msm-f^v 1 0 4 ^ 
±m/-^^-y 1 3 2^cg^M■tSi^^M^iMv^o ^ma^-> 1 3 2{c 

^-jv^mmv. "t^^Ti-^-jvizmti-tiz^a^^^m-oxmimmma e aicMs 
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j-^j-^sm^^^'i 0 4 ^m^-tM^^^. zo-tam^it.. m3m>^^^i 
CO 1 9 1] 

[0 19 2] 

m4*fiifelKl 0 7 ilbTSiOg^^J^^^S 0 OnmJC?^^i-§o MIC ^®^4?iie 
i^jgl 0 7±lCBNM^(Z)||4<Sm«^i|ie^ll^l 0 8^m^m2 0 OnmlCJ^^L 

4 :3p^^y 0 9 H^^o 

[0193] 

4mmmio7. f^^^mmmmmmi o 8. :s.tjj|i4^-Y>y >^iigi o 9ic^4 

[0 19 4] 

^V%T, ^4l@ieMl 1 0±ill|4dr-v^y >^M1 0 9JltlC, ^ 6 fiS^I® JhJK 
1 1 1 iibTr;^^:M^XliTaM5:>^A°^y ^?*lCj:y^$*?j7 OnmSSlCJ^^-r 

mslgSe^l 1 0<Z)?^^tCy13f-^>^*t-^o ^(D^> TEOS^r^ffl-tS^^XV 
CVD^ICJ: UHSfiS^R&jLMl 1 1 ±lCj¥$JKl 5 0 OnnKDSiOglK^rJ^fi^L. -e 
tlSrHSiiife^j^l 1 2ilt-5o ^bT, hUy^^^7^-^l-«fc'J^5$e^ 

lii 1 2 i:l|4»RSihMi 1 1 mzii-s-fv^m^h^ ^(D3i^-;bp«gic|g3#m 
ffiy^^^l 1 3 ^rJ^fi^-r-So ^0^3#«'ffi:/5y 1 1 31^, T^^e^HB 

[0 19 5] 
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m^^. '^(D^m^mmt.LX. Mx.li, j?^ e OnmOIiM, ^$3 Onm^IiN 
11, J?$4 0 OnmCDAl-Cuil. 5nm®TiJl, ;S.t>*J^$ 7 0 nm(©TiN)li$: X A° 

[0 19 6] 

^LT, TEGSfe-gM-rS^^XvCVD^lCj;*;, «Ji^^MSB«i 1 1 5 
[0 19 7] 

. -ebTft^ic, T'7^->r;^^®&«a-r^;^i?)(©*®^aMi i eiiux, siN 

ll$:^$*55 0 OnmlCJ^^^-So -€-(DSiNMli, ^■\'Ai/5fQl, Q2{C^;t- 
[0 19 8] 

i?), %2(T^mxmMmi 1 9 W(?)ii2ijiei^ii8 8^T'l§^■rsffi^«^5;tr*>^M>'^° ' 

A'J<gMb, ^mS#:^-YA°i/^Q 1, Q 2©3^ilSi*:#ffi;b'^IflI±t--5o 
[0 19 9] 

J&fe, ±SBT'lil^2(3[)M^Sieii5mi 1 9 $:«lgt(D$eiilK8 8-9 OT'^mbfc 
3()^, #®(7)^^JK-em2MM^Ml 1 9 S:?^fi^bT%J:V^3 
[0 2 0 0] 

Hic, ±aBT'ii^MA°^->i 3 2^%2,mmim^ 3 oi:B2mMi 3 1 

i: ® liM-^^ ® HT' o T J: V ^„ 

[0 2 0 1] 
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(#fB 2 ) trfiHH 2 fc itmm<D±mmmy'^ ^-y t>m^-^t\>x v> s >n i: 

(#SB3) if£##:«^®±:&tcj^^$n7^cSiJmiSMi:, 

(#fB5) |ffia^^/l>>^«-fe;u^igclc«ISf?^fife3ti, t&fB^M>'N°^?->l±|rfSB 

(#fB6) faia^«7t^->ttfufB-fe;i/M^j; 'J %jA<0^!g$tiT r ^ 

^ 1" -5 #fB 1 nmmi 5 (Z) v^ icsb^cd ^^f^fs^So 

(#tB7) i&|B^MA^-><^taS3/^:;^lia[^^S;dT'fe^z:i:&#Mi:i-S#SB 
1 7&M#fB 6 (Z)v^•r4^*^^c«a«(Z)^##:^M. 

(#S3 8 ) tufB^M/N° ^ - > tt^M^^X li^jf^jfT? -5 r 1- -5 # 
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mm^mm ^^^^--yi^i^x mm-^ Mim ^uo ^m^n° ^ - > ^m^-t^ x 
ti(!m±mj'^it~y<Dmm<Dmxitmz. mm±mmo)mA&.rx'mm±mm^ 

(#iBi2) W!9&^2mmmit. TEos^^ti^m-iS7.^m^^xmm.^nt:Lm 
(#fHi 3) ^^mi^sM(D±:^izmimmm^mm'r^j:mt. 

mm^MMm ^m^m^ it? sb^ 2 mmm izms^-t sunt. 

mmm ^m^^^m^ <D^mm^mmp3 1 mmm 2 mmm± n izmm-ts n 

T ^ M A ^ - > i: -t €> X S i: , 
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(#fai4) mmm2mmmitmm<Dmmm<Dmmmi}^^fji^). ^<Do^(D^ptst 
SB 1 0 7&M#iB 1 4 (D\>^irM^zmm<D^mi^mu(Dmi&i^mo 
(#iai 7) adm^mm^mmt^miz. mm±m^<D±izm3mmm^mm-r 

^y.^y(n\^-fM^^^nyi^ts^htA^m(Dje.WL'^%^ z. t ^f^mt-t^nm i 

±iiiitm(Df:i;^:bizmt^n^zt^nutr^Hmi onrnm^i s(7)\^^-rn-^^ 
izmm(^^mi^mm(DmM:^m. 

(^ffi2o) m±mm<Dmmizj:ij. mm±mm<o}^:h\>-iB\m}tJoiz^^-^n 

mmi2 0 (D\,^-fMizmm(D^m^m.n(Dm^M-^m. 
(#332 2) mm^mmit. mmmMxi.i^mmmx^mm^n^zt^nmtir 
s#8Bi 0 73fM#ia2 l<D\>^■rM^zmm<D^mi$'mm<Dmm:&mo 

[0 2 0 2] 

&.±'^^rz^oiz. ^^mmizm^^mi^mmiz^mt. m2mmm:tirM(Dij 
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[0 2 0 3] 
[01] 

(D 1 ) = 
[H2] 

[03] 

(7)3) -efe-So 

[04] 

04 tt, 2{s:|§^(Z)l|i^J6J^ffiic#s^#f*t|i«<©?^fiK:i:S^^"^»T®0 (-e 

[05] 

(Z)5) -e^So 
[06] 

0 6ii, 7^#§0^(D^l||]6i?^M{C'0^^^^^^«<©?^^XSS:^i-^®0 

(7)6) T'feS. 
[07] 

0 7tt, ;$:|§^(3!)^l^i6?^ffi{C-e^S^#^^g«)?^^Xg?:^f ^®0 (-^ 
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(08) "le^So 

(7)9) T'fe'So 

[010] 

t(D 1 0) -efe-5o 

[mil] 

^(Z) 1 1 ) "efe-5„ 
[012] 

■ 0 1 2 li, :^%m<Dm 1 ^J6?^ffilC#^^#<!|taS®J^^XS?:^-t»Tffi0 ( 
- ^<D 1 2) -e^-So 
[013] 

0i3tt, i^^m(D^immmm\z^^^mwmu(D^^jLn^^^W[W ( 

^CD 1 3) l?&-So 
[014] 

0 1 4 li, ^nmoym i ^s6?^^ic^^^^^^s<z)¥ffi0T^fe§= 

[015] 
[016] 

01 6li, 7|s:|g0H(Omi||»^tC'e^S F e RAMW^S^mmf^t^-V/N-i/^® 

•t0T'&Sc 

[017] 
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mi 8] 

[019] 

^©2) T'fe-5o 
[020] 

02O{i, ^^m<Dm2^mmmiz%^i^m^mm<7)mmj:m^^tmmm ( 

[02 1] 

02iti, :^mm<Dm2mmmmizm^^mfi^mn<o^mxm^^-tmmm ( 
-e(Z)4) -efe^o 

[022] 

02 2l±. ^|§^(Z)||2^!6?^miC'@%-5,i{£#^iS«(D?^fi^Xm^5tf (^ffi0 ( 
[02 3] 

02 3 ^mM<Dm2mmmmizm^^mi^mm<Dmmjim^^i-mmm ( 

[024] 

02 4ti, :^^m(Dm2mmmmiz^^^miif^mn<Dm0^jim^^-tmmm ( 

[02 5] 

02 5{i, ^^m(Dm2mmmmicm^^mi^mnom^jim^B-tmmm ( 

[02 6] 

02 Sti, *|§^(D^2|li^?^^tC^^4s#<$:^S(Z)?^^X@$:^1-f|fT®0 ( 
-^C?)9) T'^-5>o 
[02 7] 

4 4 mi£#2 0 0 2 - 3 0 9 6 4 0 6 
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^<7> 1 0) -efe-So 

[®2 8] 
[S2 9] 

®2 9li, *|gR3(D||2||«feJ^ffi{C^S^##;^S®?^figXSS:^f ( 
1 2) 

[®30] 

03O{i, :*:#l^<^^2|IM0^{C'eil-54^#^^g®J^^XS§:^tM0 ( 

-e® 1 3) -efe^, 

[®3 1] 

03 Ui. *IS^(Z)^2||M0ffiiC'e^^4^#<ijs^g(Z)?^^X@$:^1-»TffiH ( 
^CD 1 4) -e$>-2)o 
[03 2] 

®3 2tt, :*:5g^a)^2||Jg?^mtC#S^#«c^«(D?^ftaXS$:3^'tlfT®® ( 
-ecO 1 5) X^&S. 
[033] 

03 3«. :2|s:5g^<Z)^2^iig?^MtC#^^#^*:^«®?^figXStC^M$4l^l® 

, 2, 5 2 -^^^ilim^M. 3 a, 3 b, 5 Z-p^ji)l. 4 - n :c;i/, 5 
, 5 4 h$fi^l^, 6a~6c, 56a, 5 6b->f-h«^, 7-§(ffim 

8a. 8b, 55a~55c- nm^mmmmm. 9 - P m^m^mmm 
10, 5 7 -v^ }^f7yt'-jv. ii'-mmmmm. 1 2 a-i 2e-/}N-;i/ 

, 1 3 a ~ 1 3 e -rz^^ ^ hy^^\ 1 4 -SiONK^ 15 -510211, 16- 

mioymn^. i e a -tsp«s, 1 7 -^mni^m> 1 7 a 1 8 
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-^^Av^. 2i-jSTO^m> 22a-mmmm. 2z-m2(D^^;-^v 
^ummmm.. 2A-mTMmm. 24 a~2 4 f -ji^-;!., 2 5 a-i^-^y 

, 2 5 b ~ 2 5 d -SS^, 2Q-m^1i&MB:> 2 6 c, 2 6 e -Jj^-;!/, 2 7- 

nmrnm^mmm. 2 s c-^«ffi>^^^. 30-^Sie^, 31. 132-^ 
MA3?->, 3 2, 3 3 5 8-;5j7i-$fei^]^, ^Q-rmmmm:. 

6 0 6 1 >^*X7^>m> 5 9 a~ 5 9 c -=r>^ ^ h*;-;v, 

6 2 a, 6 2 c-||l#«tt^^^> 6 2 b -H 2 6 3 a -TiN 
1^, 6 3b-Si02M, 6 3 -/N- FVX^^, 6 4 a, 6 4 b -^Sffi^^/N' U T 

igi, 6 5 a-^^bRSih$e^m. Q b h -mm^mmm. Q^-mmmkmf^')r 

6 6. 7 5-#ttlK, 6 V-IrOg/Irl^, 6 8 -Pt/PtOM, 6 9 -T^P^M 
6 9a -TglSmM, 7 0 -S^fim^m, 70a -mm^, 7 1 

7 1a-±SU«^, 7 2-||2dr-V>'N°^/^«M$e^M> 7 3- 
^ 74-||l^i^m, 7 6-^l<SSI«^*fi^l^. 7 

7-1^1 ^-Y^y:/]^, 7 8 -m U'i/^^ 72a, 74a, 76a, 

7 7 a-|^l/i>-;i/, 74 b, 7 2 b, 7 6 b, 7 7 b 2 7 6 c, 

- 7 7 c-||3jJ>-;1/, 7 6d, 7 7d-||4>jN-;K 7 8 a - 1/^:^^ -> 
, 7 9 -||2 h A^->> 8 0-||lB2^?i> 8 1 -m n^^f-jr h/J>- 

8 2-|g3 l/^^X 8 3-||2@H||?t> 8 4 -H 2 =1 > ^ ^ h 

-;K 8 5 1 fjfi^RSJhm, 8 6-imiM, 8 6a-||l^iB^> 8 6 b- 
mm^^^, 8 6 c -m2^®iei^, 8 e d-|g2m>^^^% 8 7-|g2Ji£^RS 

8 8-||2,fe^jR, 8 9 -||2<gf|S^$ei»l^. 9 0-||2:3r^^y^lK, 
9 0 a, 8 9a-^l5t:-;K 9 2 -^Jil/N°<Sf - 9 5 -TiNIK. 9 6 -S 

iOgli^ 9 7-/\-Kv'^^, 10 0-^AmmiS±m. 10 1-^3^fe^M> 
1 0 2-||3<S^«^$fe^jjl, 1 0 3 -113 :^r^^y^M, 1 0 4 3 |@ 
. lOb-^^mWM. 1 0 6-||5fi£fCl»lhlS, 1 0 7-||4iSe^ll, 108 

-'mA'^mnmwMW,. i o 9-114 ^-Y^y^i^, 1 1 0-114 ^©is^. 111 

-||6fmi5:3&Ui|g, 1 1 3-^3#«ffi:/^^^, 114- 

me^^m. 1 1 5 -s,i^^MiBa. iiQ-mm^nm. i2A-'^^y^^. 

12 5-^3K«®^. 12 6-=l>f;K 12 7-S||«, 1 2 7 a -ggP> 128 
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